Bidirectional signals transduced by TOPK-ERK interaction increase tumorigenesis of HCT116 colorectal cancer cells.
Aberrant activation of Ras and Raf in mitogen-activated protein kinase (MAPK) signaling has been linked with cancer. However, the role of MAPK kinases (MAPKKs or MEKs) in cancer is unclear, although constitutively activated MEK1, which does not exist in nature, is "oncogenic." Herein, we found that T-cell-originated protein kinase (TOPK), a member of the MAPKK protein family, is highly expressed in human colorectal cancer tissues and cell lines and plays an important role in the transformation of colorectal cancer. The biologic consequences of overexpression or knockdown of TOPK in JB6 Cl41 and HCT116 colorectal cancer cells were studied in vitro and in vivo, respectively. Kinase assay or transient transfection experiments were performed to study the bidirectional signaling pathway between TOPK and extracellular signal-regulated kinase (ERK). TOPK was shown to promote transformation in vitro and in vivo, and knockdown of TOPK in HCT116 colorectal cancer cells reduced this cell lines' tumorigenic properties in vitro and in vivo. Furthermore, a positive feedback loop between TOPK and ERK2 was identified. With epidermal growth factor treatment, knockdown of either TOPK or ERK2 in HCT116 cells resulted in a decreased phosphorylation of ERK2 or TOPK, respectively, and knockdown of TOPK in HCT116 colorectal cancer cells blocked the phosphorylation of downstream substrates of ERK2. The positive feedback loop between TOPK and ERK2 increases tumorigenesis properties of HCT116 colorectal cancer cells, and TOPK-regulated signaling may serve as a potential therapeutic target in colorectal cancer.